A. We found that the forcing by Ekman temperature gradient convergence in the STCC band matches well with the interannually-varying EKE signals with a lead of ∼ 9 months, and that the negative WP index serves as a good indicator for the interannually-varying STCC and its associated mesoscale eddy field.
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Baroclinic instability analysis for interannually-varying STCC-NEC
ρ3−ρ2 U2). As shown in the figure on the right side, the vertically-sheared STCC-NEC system in the 18 • -25 • band of the western North Pacific Ocean is always baroclinically unstable since U1 is positive and U2 is less than −1 cm s −1 . While always being unstable, the magnitude of the instability is sensitive to the background vertical shear between the surface STCC and subsurface NEC. When the surface STCC is strengthened due to the convergent 4. Cause: atmospheric forcing Given that the observed mean flow changes in the STCC-NEC band between the eddy-rich and eddy-weak years are largely confined to the surface 150-m layer, it makes sense to seek the cause for these changes in the regional atmospheric forcing field. Since the vertical shear in the zonal geostrophic velocity (Ug) is related to the meridional temperature (T ) gradient through the thermal wind balance:
investigating the international changes in the surface STCC becomes equivalent to examining the regional meridional temperature gradient changes in the surface 150-m layer. We utilize G ≡ −∂T /∂y in place of the meridional temperature gradient. Thus defined, a positive G value indicates an enhanced surface thermocline tilt, or equivalently a strengthened STCC.
With the STCC existing in the region between the midlatitude westerlies and low-latitude trade winds, an important process that contributes to the interannual changes in G along the STCC band is the Ekman convergence forcing. Mathematically, this process can be expressed by
where vEk = −τ x /ρof Ho is the meridional Ekman velocity averaged in the surface layer. To quantify the RHS of Eq. 2, we use the monthly τ x data from the NCEP reanalysis and the monthly Reynolds SST data. Averaged over 1993-2008 and in the band of 18 • -25 • N and 135 • -170 • E, the −∂(vEkG)/∂y term has a positive value 1.77 × 10 −14 • C m −1 s −1 , indicating that this Ekman forcing term works to maintain the thermocline tilt of STCC against other frontolysis processes.
A. Enhanced eddy activities were observed in 1996-1999 and 2003-2008, whereas below-average eddy activities were detected in 1993-1995 and 2000-2002. From the JMA repeat hydrographic data, we found the vertical shear between the STCC and NEC was larger in the eddy-rich years than in the eddy-weak years.
B. Argo profiles reveals that the temperature anomalies have a vertical phase tilting upward to the west, against the vertical shear of the STCC and the NEC. This indicates that baroclinic instability is the energy source for the enhanced eddy signals. By simplifying the vertically-sheared STCC-NEC system to a 2 1 /2-layer reduced-gravity system, we found that the observed EKE level was high in 1996-1999 and 2003-2008 was due to the more intense baroclinic instability resulting from the larger vertical shear.
C. We found that the forcing by Ekman temperature gradient Ekman temperature flux forcing as shown in the next section, the enhanced baroclinic instability of the STCC-NEC system likely resulted in the increased EKE level in the 18 • -25 • band as observed in 1996-1998 and 2003-2008. 
Vertical structures from Argo profiles

